Purpose -Establish the profile of mortgage-holding households in terms of their demographic, socioeconomic, and financial characteristics and assay the current state of knowledge concerning mortgage products in Australia. Design/methodology/approach -Logit models predict owner-occupied, investor mortgages, and mortgage understanding. Factors include financial literacy, gender, age, ethnicity, occupation, education, family structure, household income, savings, and debt. Understanding is knowledge of mortgage rates, fees and charges and familiarity with mortgage terms. Findings -Middle-aged and couples with children have an increased likelihood of an owner-occupied mortgage, while being from a non-English speaking background, a small business owner, or a skilled tradesman increases the likelihood of an investor mortgage. Understanding is generally poorer for females, rural/regional households and the young, and better for professionals, the university educated, and small business owners and skilled tradesmen.
Introduction
Household mortgage debt in most global economies has grown dramatically relative to disposable income over recent years, as has concern that this poses a threat to consumer wellbeing. In the United States mortgage debt relative to disposable income is at a record high-rising from less than 36 percent of disposable income to more than 66 percent in the last thirty years (Maki, 2000) . The financial obligation ratio (debt payments, property insurance and taxation as a percentage of disposable income) for mortgage-holding households in the US is also at a record high, and consistently above 11 percent since 2006 (compared to just 8 percent in 1980) (Federal Reserve Board, 2009 ).
Concern has also been expressed about mortgage debt in the United Kingdom-currently increasing by 13 percent annually (Nickell, 2003; Scheherazade, 2002) . For example, Waldron and Young (2007) recently found that 23 percent of UK mortgage-holding households, but up to 72 percent of credit-constrained mortgage-holding households, were experiencing problems with mortgage debt repayment, with gearing ratios ranging from 18 percent in unconstrained households to 22 percent in credit-constrained households. And a similar picture emerges in other OECD economies with debt to income ratios rising from eighty percent or lower in the early 1980s, to at least 120 percent in Canada and Germany, more than 130 percent in Japan, and 180 percent in the Netherlands (McFarlane, 2003) .
In Australia too, there has been unease about the growth of mortgage debt (Reserve Bank of Australia, 2002 Worthington, 2006a) . In the decade to December 2002, the ratio of household debt to income rose from a level that was low by international standards (56 percent) to one in the upper range for comparable economies (125 percent). Borrowing for owner-occupied housing accounts for most of this debt (85.5 percent) and much of its growth (15.3 percent in the last decade and 15.4 percent in the past five years). Other measures show similar results. For instance, household debt servicing (interest plus required payment of principal as a percentage of disposable income) for mortgage-holding households has risen to 20 percent, up from less than 14 percent a decade ago. For low income households, this can be as high as a third of their after-tax income. Likewise, gearing ratios (the ratio of values of housing debt to housing assets) have risen from 13 percent to 20 percent over the past decade, but as most households hold no housing debt, gearing for mortgagees is actually about 43 percent. This is of particular concern given the recent long-anticipated downturn in residential house prices in most Australian capital cities (Worthington, 2009 ).
Unmistakably, owner-occupied and investor mortgages are of ever-increasing importance in Australian household debt portfolios, as is household debt relative to household assets. But a major problem is that remarkably little is known about the exact demographic, socioeconomic and financial profile of Australian mortgagees. Holding a mortgage is a lifestage most Australians travel through, and because of this household debt levels are more concentrated than indicated by debt aggregates. Profiling should provide a better understanding of households that may be adversely affected by higher debt burdens, servicing and gearing. This is especially relevant for macroeconomic policy modelling in the event of a severe collapse in residential and investor house prices, general economic downturn, or increase in interest rates.
This motivation, of course, fits well with the diverse area of research, mostly in the UK or US context, focusing on the demand for household debt. Leece (2000a) , for instance, used the UK Family Expenditure Survey to estimate reduced-form mortgage demand equations. The main findings of this analysis were that there is significant cross-sectional variation regarding the demand for mortgages and that the choice of mortgage instrument. Leece (2000b) Ling and McGill (1998) found that larger debt values were often associated with greater value residences and the level of household income, along with household mobility and other demographic variables. Breuckner (1994), Jones (1993; and Hendershott et al. (1997) have also specified the demand for US household debt as a function of financial, demographic and socioeconomic factors.
At the same time, there is concern that householders' knowledge and understanding of mortgages has not kept pace with booming house prices and debts. This is clearly part of a wider unease with low levels of financial literacy in Australia, especially in young and Consumers and Money stock take of initiatives by public, private and community sector bodies found that while there was no shortage of consumer information, a good proportion of that material was either not known, not properly targeted or not used by Australian consumers.
The purpose of this paper is then twofold. First, establish the profile of Australian mortgage-holding households in terms of their demographic, socioeconomic and financial characteristics. This should provide a better understanding of the pattern of household debt holding. Second, assay the current state of competence and knowledge concerning mortgage products in Australia. This will allow an assessment to be made of the success of programs by regulators, policymakers, industry groups and businesses to improve financial literacy generally, and highlight any potential problems with the competence and knowledge base of mortgagees that may compromise their informed participation in these markets, or much worse, adversely affect their own financial wellbeing. The paper itself is divided into four main areas. The first section explains the empirical methodology and data employed in the analysis. The second section discusses variable specification, and the third section presents the results. The paper ends with some concluding remarks.
Research method and data
A convenient consumer behavior model put forward by the Australian Consumer and 
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The remaining six variables relate to questions aimed at quantifying respondents' specific knowledge of mortgage products in Australia. Five of these questions asked whether each respondent understood well, fairly well or very well mortgage fees and charges, redraw facilities, home equity loans, early termination fees, and mortgage insurance. The final question asked whether the respondent knew that a major disadvantage of fixed mortgage rates was that they remained 'locked in' in the event of a fall in interest rates. The coding for the binary variables is detailed in Table 1 Table 2 provides tests of differences in mean responses between non-mortgagees, owneroccupied mortgagees and investor mortgagees. As shown in the upper panel of Table 2 , the proportion of mortgagees indicating higher levels of understanding of mortgages is always significantly higher than that of non-mortgagees. indicates discrete dependent variable techniques are appropriate. Accordingly, binary logit models are specified. The first part of the analysis aims to predict the profile of mortgage-holding households: the sample comprises the entire set of 3,548 households. The second part of the analysis seeks to assay the understanding of mortgages. Only the subset of 1,682 mortgage-holding households is then included in the sample.
Specification of explanatory variables
The next set of information is specified as explanatory variables in the binary logit regression models. These relate to the level of financial literacy, demographic, socioeconomic and financial characteristics of the surveyed households. The coding and descriptive statistics for these variables are included in the lowermost portion of Table 1 Table 2 also compares financial literacy across non-mortgagee and investor and owneroccupied mortgagee households. As with the specific measures of understanding, financial literacy more generally is significantly higher for mortgagees than non-mortgagees, and higher again for investor mortgagees compared to owner-occupied mortgagees. In turn, part of these literacy differences may be associated with differences in exposure to mortgage products and markets and part with other, as yet unspecified, characteristics.
The remaining demographic, socioeconomic and financial variables upon which the questions concerning mortgages are regressed are also detailed in Table 1 . Whilst there is no unequivocal rationale for predicting the direction and statistical significance of many of these independent variables, their inclusion is consistent with past studies of the determinants of financial access, literacy and behaviour and the presumed interests of consumer groups, regulators, policymakers and other parties. For example, in their studies of financial literacy Beal and Delpachitra (2003) included gender, household status, age, educational and employment status and time spent in the workforce, while Chen and Volpe (1998) added race and nationality. Breuckner (1994), Jones (1993; and Hendershott et al. (1997) specified financial, demographic and socioeconomic characteristics in their studies of mortgage demand. Most recently, Devlin (2005) used educational attainment, employment status, housing tenure, geographic location and ethnicity in a study of financial exclusion in the UK.
The first nine variables relate to the sex, geographical location, ethnic background and age of the respondent. These are used as proxies for characteristics exposing respondents to mortgages and mortgage-related information including stage of life cycle, access to labour and credit markets, exposure to marketing and information campaigns, and language and computer skills. Chen and Volpe (1998: 114) in an analysis of financial literacy, for example, found that "…the percentages of correct answers from the female participants (50.77%) are lower than those from male participants (57.40%)" as did Goldsmith and Goldsmith (1997) .
Similarly, Chen and Volpe (2002) concluded that the less (financially) knowledgeable group was also more likely to be younger and female, the Jumpstart Coalition for Personal Financial
Literacy (2005) Leece (2000b) included age and marital status in a study of mortgage demand. Negative coefficients are hypothesised for gender, rural and regional and language with age coefficients being negative for younger and older respondents and positive for middle-aged respondents. Given the variable categorisation in Table 1 , this indicates females, those from rural and regional areas and a non-English speaking background and the relatively young and old should have poorer knowledge of mortgages. Their participation in mortgage holding should also be lower.
The next four variables indicate whether the respondent is non-working and looking for work (unemployed), non-working and a student, non-working and engaged in home duties, non-working and retired, and non-working for any other reason. Garman et al. (1999), Beal and Delpachitra (2003) , Worthington (2006b) and Devlin (2005) also included employment status. Possible reasons for differences in use, competence and understanding of mortgages for non-working respondents include lack of (work) access to computers, telephones and the internet, less exposure to work-related literacy campaigns, and fewer synergies between workrelated and personal knowledge of mortgages. It is reasoned that all categories of nonworking respondents will have lower levels of use, competence and understanding of mortgages: negative coefficients are hypothesised. Eleven categories of occupation are then specified. While white-collar occupations generally have higher levels of competence and understanding of financial matters, no particular signs are hypothesised.
The next four variables categorise respondents according to the highest level of education attained: namely, HSC/VCE/6 th Form/Year 12 (secondary education required for university matriculation), technical/commercial/TAFE certificate or diploma (vocational specific postsecondary education), and university/CAE degree (three-year programs equivalent to university, polytechnic or liberal arts college elsewhere). All other things being equal, mathematical and language literacy skills attained in secondary and tertiary education should be useful for the purposes of financial understanding, with higher levels of educational attainment associated with a better understanding. Positive coefficients are hypothesised. The following two variables indicate whether the household structure is a single parent or a couple with children at home and follows suggestions that single parent households are especially at risk from a lack of financial access and understanding (Worthington, 2006b; Devlin, 2005) .
The final four variables in Table 1 are quantitative variables for household income, saving and debt. Hogarth and O'Donnell (1999; 2000) and Lee (2002) , for example, discuss some of the problems of low-to-moderate income households in accessing the mainstream financial sector and Chen and Volpe (1998), Beal and Delpachitra (2003) and Worthington (2006b) have linked income with many aspects of financial access and understanding. Ling and McGill (1998) 
Empirical findings
The estimated coefficients, standard errors and p-values of the parameters for the binary logit regressions are provided in Tables 3 and 4 . Also included is the chi-squared statistic as a test of the null hypothesis that all slope coefficients are zero, the Hosmer-Lemeshow test for model misspecification and the Nagelkerke R 2 as an analogue for that used in the linear regression model. Table 3 presents the estimated coefficients and significance for the models predicting owner-occupied and investor mortgagee households. Table 4 shows the estimated coefficients and significance for the models predicting specific understanding of mortgage products. The potential regressors for both models include the thirty-five parameters in Table   1 with the exception of 'mortgage debt' in the models in Table 3 and 'financial literacy score' in the models in Table 4 . This avoids bias associated with endogeneity i.e. between mortgage debt and mortgage holding and between mortgage-specific and overall financial understanding.
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Models employing the entire set of explanatory variables were initially estimated (not shown), followed by refined specifications (shown) obtained with forward stepwise regression using the Wald criteria. The refined models were always preferred in terms of the tradeoff between comprehensiveness and complexity (given the lower value of the HannanQuinn criteria) so only the refined models are discussed. This allows a focus on the most significant factors affecting mortgage use and understanding. To save space, parameters not stepped in are not presented. The refined models also appear appropriate to the data examined and the values of the Nagelkerke R 2 are adequate for cross-sectional data.
To test for multicollinearity, variance inflation factors (VIF) are calculated. As a rule of thumb, a VIF greater than ten indicates the presence of harmful collinearity. Amongst the independent variables, the highest VIFs are for age 30-39 (5.02), other white collar occupation (5.73) and skilled trades occupation (4.98). This suggests that multicollinearity, while present, is not too much of a problem. The Hosmer-Lemeshow tests fail to reject the null hypotheses of no functional misspecification (that is, there is no significant difference between the observed and predicted cell counts) so we may conclude that all eight models are appropriate for modelling the use and understanding of mortgage products in Australia.
Consider first the model predicting owner-occupied mortgagee households (columns 2, 3 and 4). The estimated coefficients indicate that persons aged 18-24 years, the unemployed, students, retirees and other non-workers, and semi-skilled and unskilled trades have a greater likelihood of not being an owner-occupied mortgagee. Being 18-24 years decreases the log odds of having an owner-occupied mortgage by 1.60 and being retired decreases the log odds by 1.96. Put differently, the odds (e Next consider investor mortgagees (columns 5, 6 and 7). As shown, the most significant positive factors on investor mortgage holding include being from a non-English speaking background, a small business owner or a skilled tradesman. The increased odds of having an investor mortgage if from a non-English speaking background (1.64 times the odds for an English speaking background) is reflective of a preference for real rather than financial assets by immigrant families, while the higher odds for small business owners and skilled tradesmen (respectively 1.89 and 1.48 times other occupations) indicates offsetting of business income through negative gearing (tax deductibility of investor interest and non-interest expenses).
Significant negative influences on investor mortgages are being aged 18-24 years (log odds of 1.15 times and odds 8.79 times other age groups), retired (log odds of 2.09 times and odds 8.08 times other non-workers) or a single parent (log odds of 0.72 times and odds 2.05 times other family structures). Once again, the likelihood of a mortgage increases with financial literacy and income, as well as with the dollar value of savings and non-mortgage debt. Table 4 includes the models predicting whether (mortgage holding) respondents knew well, fairly well or very well about fees and charges, redraw facilities, home equity loans, early termination fees, and mortgage insurance and whether they knew the main disadvantage of fixed rate mortgages was that rates were locked in the event of a fall in interest rates. In the case of an adequate understanding of the fees and charges on mortgages, just two variables were stepped into the model. These indicate that semi-skilled tradesmen and those with a higher income are more likely to understand mortgage fees and charges. This contrasts sharply with predicting the understanding of 'redraw facility' where twelve variables were stepped in. Remarkably, and given that the questions on mortgages are closely related, there are many differences between the factors significant in responding to these questions and those concerning the understanding of home equity loan, early termination fee, mortgage insurance and the main disadvantage of fixed rates.
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Key results are that female mortgage holders are 2.10 times less likely to understand 'home equity loan', rural and regional mortgage holders are respectively 1.44 and 1.38 times less likely to understand 'redraw facility' and 'home equity loan', small business owners are 1.68 times less likely to understand 'mortgage insurance' and retired mortgage holders are 2.07 times less likely to understand 'early termination fee'. One possibility is that the lower level of understanding shown by rural and regional mortgagees may be related to fewer opportunities for mortgage information in these areas and a lower level of training available to rural and regional mortgage providers. On the other hand, university educated mortgagees are 1.33 times more likely to understand 'home equity loan', 1.52 times more likely to understand 'early termination fee' and 1.70 times more likely to understand the main disadvantage of fixed rates than other levels of education. Interestingly, the unemployed are 1.49 times more likely to understand 'home equity loan' and this is likely associated with the common necessity of drawing upon home equity during periods of unemployment.
As a final requirement, the ability of the models to accurately predict responses is examined. Table 5 provides the results for the models in each of Tables 3 and 4 A useful benchmark for comparison is the probability of correctly identifying households as owner-occupied mortgagees based on their sample proportion (equivalent to a regression model with a constant only). Since 32 percent of the sample is owner-occupier mortgagees, this model would correctly identify only 32 percent (364 households) as owner occupiers and 68 percent (1,639 households) as non-owner-occupiers: the total correct prediction of just 56 percent. Clearly, the demographic, socioeconomic and financial parameters specified in this study are useful for identifying households with owner-occupied mortgages.
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For investor mortgages, the model is clearly better at predicting those without this type of mortgage (99 percent) than those with (7 percent), a prediction success rate of 90 percent overall, and this indicates that it is difficult to identify investor property households with the parameters used in this study. One argument is that while owner-occupied mortgaging is an acknowledged life stage in most households, investor properties can be taken up at any stage.
An additional factor is the sizeable amount of speculative residential property investment undertaken in the last ten to fifteen years and the decline in turn-of-the-century stock markets.
By comparison, the models correctly predicted 59 percent of responses to the question of understanding concerning fees and charges, 79 percent for redraw facility, 67 percent for home equity loan, 82 percent for early termination fee, 56 percent for mortgage insurance and 77 percent for fixed vs. variable rates. Of course, these are 'in-sample' predictions and the results could differ if 'out-of-sample' data was made available.
Concluding remarks and policy recommendations
The present study uses binary logit models to investigate the role of demographic, socioeconomic and financial characteristics in determining use and understanding of owneroccupied and investor mortgages in Australian adults. To start with, it has been shown that the profile of mortgage holding in Australia varies strongly according to financial, demographic and socioeconomic characteristics. All other things being equal, persons aged 18-24 years, the unemployed, students, retirees and other non-workers, and semi-skilled and unskilled trades are less likely to be an owner-occupied mortgagee, while being aged 30-39 and 40-49 years or a couple with children are more likely. In terms of investor mortgages, being from a non-English speaking background, a small business owner or a skilled tradesman increases the odds, while those aged 18-24 years, retirees or single parent have significantly lower odds. Financial literacy and income also positively affect the probability of both owneroccupied and investor mortgage participation.
These findings serve to allay at least some fears about rising household debt levels in Australia. Clearly, both owner-occupied and investor mortgage debt are unevenly spread across households, with debt concentrated in a relatively small number in both instances. At the same time, mortgage debt is closely related to increased income and savings and improved financial literacy and this suggests that households are financially and intellectually wellequipped to cope with shocks to the residential property market. Comfortingly, investor (riskily invested) mortgage-holding households have yet further financial and financial literacy advantages over owner-occupied (less-riskily invested) mortgage-holding households.
However, a number of concerns are highlighted in mortgage-specific understanding. No more than forty percent of mortgage-holding households have an understanding of any of four key mortgage terms, only thirty-five percent understand the main disadvantage of fixed relative to available rates during falls in interest rates, and just fifteen percent understand the fees and charges on their own mortgage. Even this low level of understanding is unevenly spread with females, the young and old, and those in blue-collar occupations with low levels of educational attainment having an even poorer understanding of mortgages. Two broad policy implications are noted. First, nearly all households will benefit if literacy programs by governments and businesses continue to expand. Second, mortgage providers can assist especially disadvantaged consumers with targeted education and advice. The null hypothesis for the chi-squared test statistic is no difference between an intercept only and the estimated model; the null hypothesis for the Hosmer-Lemeshow test statistic is no functional misspecification; the Nagelkerke R 2 is analogous to that in the linear regression model.
